Intergenerational transmission of diet-induced obesity, metabolic imbalance, and osteoarthritis in mice.
Obesity and osteoarthritis (OA) are two major public health issues affecting millions of people worldwide. While parental obesity affects the predisposition to diseases such as cancer or diabetes in children, transgenerational influences on musculoskeletal conditions such as OA are poorly understood. Metabolic phenotype and predisposition to OA of the first (F1) and second (F2) generation of offspring (n=10-16 per sex/per diet) from mice fed high-fat or control diets were investigated. OA was induced by destabilizing the medial meniscus. OA, synovitis, and adipose tissue inflammation were determined histologically, while bone changes were measured using microCT. Serum and synovial cytokines were measured by multiplex assay. Parental high-fat feeding showed an intergenerational effect on the inheritance of increased weight gain (up to 19% in F1 and 9% in F2 generation), metabolic imbalance, and injury-induced OA in mice for at least two generations despite offspring being fed a low-fat diet. Strikingly, both F1 and F2 female mice showed increased predisposition to injury-induced OA (48% higher predisposition in F1 and 19% in F2 HFD Females) and bone microarchitectural changes due to parental and grandparental high-fat feeding. Our study reveals a detrimental role of parental high-fat diet and obesity on the musculoskeletal integrity of two generations of offspring and indicates the importance of the further investigation. An improved understanding of the mechanisms involved in the transmissibility of diet-induced changes through multiple generations may help in the development of future therapies targeting the effects of obesity on OA and related conditions.